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ABSTRACT

The large volume and complex composition of oily produced water (OPW) make its
treatment not a simple matter. Coagulation is a common method to treat OPW. However,
the health and cost issues regarding chemical coagulant had piqued interest in natural
coagulant. In this study, the efficiency of the coagulant mixture consists of chitosan and
alum to treat OPW is studied. The optimum pH value and the best ratio of chitosan and
alum were determined using a standard jar test apparatus. It was found that the coagulant
worked best in the acidic condition which was pH 2 and the optimum chitosan dosage was
0.6 g/L where the oil percentage removals were 69% and 64% respectively. The best ratio
of coagulant mixture was at 6:4 of chitosan to alum. The oil percentage removal by a
coagulant mixture at the optimum condition was 69%. Generally, the mixture of chitosan
and alum had the ability to treat OPW hence can reduce the alum usage.



ACKNOWLEDGEMENT

Firstly, I wish to thank God for giving me the opportunity to complete this thesis. Next, my
gratitude and thanks to my supervisor Dr. Putri Nadzrul Faizura Megat Khamaruddin for
her never ending guidance and support.

My appreciation goes to all lab technicians who guide and assist me when using the
equipment. Special thanks to my partner and friends for their warm helps along this project.

Finally, this thesis is dedicated to my loving mother Jaradah Ismail and in memory of my
dear late father Fauzi Haji Mohamed. Without them I cannot imagine to achieve this
accomplishment. Thank you.



TABLE OF CONTENTS

PLAGIARISM FORM

AUTHOR’S DECLARATION
SUPERVISOR’S CERTIFICATION
ABSTRACT
ACKNOWLEDGEMENT

TABLE OF CONTENTS

LIST OF TABLES

LIST OF FIGURES

LIST OF SYMBOLS

LIST OF ABBREVIATIONS

CHAPTER ONE: INTRODUCTION

1.1 Background of Study
1.2 Problem Statement
1.3 Objectives

1.4 Scope of Study

CHAPTER TWO: LITERATURE REVIEW

2.1 Origin of PW

vi

Page

Xi

Xii

w w N



CHAPTER 1
INTRODUCTION

11 BACKGROUND OF STUDY

Produced water (PW) is water or brine that is a byproduct during oil and gas
extraction from underground reservoirs. The source of PW may include from within, or
below the hydrocarbon zone of the reservoir. It also may be from the injected fluids or
chemicals into the formation of production and recovery purpose. Other terms for PW is
connate water or formation water. The greatest risk that PW proposed are their
contaminants and their large volume.

PW has a complex composition due to its contact with reservoir for centuries. Their
composition also varies depending on geological characteristic, location and composition
of hydrocarbon. Usually it will contain contaminants such as oil (hydrocarbon), dissolved
salts, dissolved gases like carbon dioxide and hydrogen sulfide, formation solids, metals,
naturally occurring radioactive materials and treating chemicals (Igunnu & Chen, 2014;
Lee, Neff, & Deblois, 2011). Usually PW is treated to reduce oil content and salinity until
a certain level before it can be disposed or re-injected into the formation.

PW is proved as the biggest waste during oil and gas production. Referring the
research by Fakhru’l-Razi et al. (2009), the volume of global PW is approximately at 250
million barrels per day compared to production of hydrocarbon which is 80 million barrels
per day. Based from the recent research, the global water to oil ratio (WOR) is 3:1
(Fakhru’l-Razi et al., 2009). As the volume of PW is triple than oil production adds to its
complex composition, the cost of PW management is significant and become great
concern.

The greatest concern is oil and grease (O&G) concentration in produced water.
Normally upstream oily produced water (OPW) contains approximately 500 mg/L O&G
and to satisfy the discharge oil concentration limit which is 30 mg/L, a polishing method
to treat OPW is needed (Jiménez, Mico, Arnaldos, Medina, & Contreras, 2018).

Coagulation is widely used for water treatment and alum as a coagulant is commonly used.



